Selective modification of positive chemotaxis in the true slime mold Physarum polycephalum by ethylenediaminetetraacetic acid treatment.
The plasmodium of the true slime mold Physarum polycephalum was treated with EDTA or EGTA and the effect of the treatment on the chemotactic response was examined by measuring the chemotactic motive force with the double-chamber method. The results obtained were as follows: (1) The treatment of the plasmodium with 5 mM EDTA (pH 7.0, 20 min) did not give any significant effect on the protoplasmic streaming or motility. (2) The plasmodium treated with EDTA exhibited no chemotactic response to non-electrolyte attractants (D-glucose, D-galactose, D-mannose, and maltose) and negative chemotaxis to electrolyte attractants (cyclic AMP and NaH2PO4). (3) The EDTA treatment gave no effect on the chemotactic response to repellents (D-fructose, NaCl, CaCl2, MgCl2). (4) The EDTA-treated plasmodium exhibited changes in the membrane potential in response to both attractants and repellents as similar to the untreated plasmodium. (5) The treatment of the plasmodium with 5 mM EGTA (pH 7.0, 20 min) gave results similar to those obtained with the EDTA treatment. The results obtained suggested that EDTA (or EGTA) treatment did not affect the receptor sites but modified the transduction mechanism from reception into tactic movement.